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Introduction
The analysis of accounting and non-accounting information provided by financial institutions to the supervisory bodies is one of the main tools to evaluate financial institution's risk. Furthermore, another tool is the comparison of this information with the information regarding other financial institutions with the same profile. These tools are often used by supervision throughout the world for the monitoring and identification of institutions, which could present problems or become a source of concern, requiring the adoption of preventive actions.
This information is generally summarized through indicators by the supervisory body. Indicators are relations amongst groups of information of each institution, which make information comparable. One of the most known examples of group of indicators is the Uniform Bank Performance Report -UBPR, created by the Federal Deposit Insurance Corporation -FDIC of the Federal Financial Institutions Examination Council's -FFIEC from the United States of America.
When the reality is summarized in a document or report, some information is always lost. Nevertheless, the classical structure of accounting and disclosure positions held by financial institutions and indicators present satisfactory outcomes insofar the main income source is the financial intermediation. If not this assertion is not true.
The increasing demand for derivatives and the evolution of risk management techniques changed dramatically the profile of some institutions to the point that revenues from the intermediation of "risks" have become the major source of revenue. Moreover, the effects of derivatives on the equity structure are not properly reflected in the financial statements.
The difficulty in understanding the information and risks involved in derivatives' positions is concerning regulators because (i) the adequate treatment of information on derivatives is essential to the supervisors' information collection regarding the financial health of institutions and (ii) financial analysts have difficulties in assessing institutions without comprehensive information regarding the risks inherent to the derivatives operations held by those institutions 1 .
With the purpose of addressing this problem, important international efforts towards the assessment of the risk involved in positions held by financial institutions and its disclosure to the interested public have been made by the Financial Accounting Standard Board (FASB) 2 , by the Bank of International Settlements (BIS) 3 and by the International Organization of Securities Commissions (IOSCO) 4 .
Nonetheless, it is up to the supervisory authority to monitor the economic and financial situation of banks 5 . In order to perform this duty, the information collection, which makes viable the understanding of each bank's risk exposure, is essential.
an error margin in the results that enables knowing the institution, detecting eventual problems, even though not being precise.
This article aims at assessing some alternatives of collection of information on risks taken by financial institutions which enable the supervisor to calculate the risk averages usually used in risk management, like VaR and stress tests, for example, using for all institutions the same methodology and comparing the results among institutions over time, not having to face those limitations.
The objective is to define a set of information sufficient for the proposed calculation, based on information used in most popular risk systems (as RiskMetrics TM , for example), not giving rise to more expenses for institutions, which could discourage the development of safer practices of risk management, or interfering in the management process of each institution.
In this article, this set of information are approached only under a stress test view, because, if they are adequate for this kind of analysis, they are also adequate for other risk measures calculations, as VaR, for example, using the same Monte Carlo simulation techniques or historical simulation, that basically consist in the distribution analysis resulting of the application of various scenarios on the existing positions.
As noticed before, when positions held by an institution are summarized on a report, some information is lost. Therefore, when applied to a stress scenario, for instance, the result obtained by institutions using all the available information (full valuation) would be more precise than the one obtained using only the reports where those positions are summarized.
Therefore, the first question is to establish the acceptable error on those methodologies. The parameter to be used in this article is the same obtained on a survey responded by 47 risk management professionals, where the conclusion was that they would accept the use of risk measures obtained based on reports, provided the difference between this result and the results obtained through full valuation is less than ± 10%.
According to the objective of using the financial instrument as the basis for the definition of the set of information to be collected by the management risk system, the financial instruments were classified as linear or non-linear instruments. This classification describes the relation between a financial instrument face value and its risk factors. Generally speaking, it is classified as linear the financial instrument in which a fluctuation on its risk factors causes the same effect over the value of the financial instrument 9 .
In practice, generally speaking, there is a linear relation and a non-linear relation among risk factors and the price of a financial instrument. The latter relation can or cannot be ignored, according to its relevance to the formation of the financial instrument's value and the relevance of this instrument to the portfolio.
The following financial instruments are considered linear: securities, shares, foreign currencies, commodities and some derivatives as swaps and futures which does not present options or characteristics which pose limits or nullify their payoffs as, for instance, cap, floor, etc. Options and contract characteristics in financial instruments, which work as options, generally denominated embedded options, are considered non-linear. Throughout all bibliography used, financial instruments classified as linear and non-linear are the same.
In comparisons performed throughout this article among values obtained by full valuation and those obtained using the proposed set of information, in different scenarios, the error generated according to the following equation defines if a comparison is acceptable or not:
Where: V FV = value obtained by full valuation V CI = value obtained using the set of information To create these scenarios, the variations were, in all the cases, more severe than those that happened in the last 10 years in Brazil, when the crisis of Russia, Asia, Brazil and Argentina occurred.
In this article, the focus was bank supervision, but this approach could be useful for other like risk managers, financial institutions or academicians. Risk managers could use this data as an input in general risk management models.
The paper is divided as follows. In section 2 we show how to evaluate risk for linear financial instruments, while section 3 focuses on nonlinear financial instruments. Section 3 presents the proposed information set that can be helpful in assessing financial institution's risk due to exposure to derivatives, while section 5 concludes the paper.
Linear Financial Instruments
The risk management systems, RiskMetrics™, for instance, total all positions in linear instruments marked-to-market, according to the risk factor, instead of financial instrument. On a second stage, after totaling up by risk factor, the maturities are mapped into standardized position vertices, and then the risk calculations are performed. These procedures reduce significantly the volume of data to be processed through the system. The first test to be performed aims at verifying if the positions in financial instruments classified by risk factors and vertices enable the use of stress tests considered to be adequate by the supervisor. The results are within the range of ±10% of difference among the number that would have been obtained by full valuation and is obtained based on the information set.
The test was performed in a foreign currency security with credit risk BBB10, and maturing in one year. Theoretically, the future value of this security is given by the following equation:
Where: 
VF=
, where r is the rate free of risk and rc is the credit risk of the issuer.
Replacing the equation (1) in equation (2) and considering the definition of c i :
Where: r = risk free interest rate; rc = credit risk of the issuer.
In Brazil, there is no significant market of foreign exchange fluctuation. Therefore, the foreign exchange coupon market is used, which relates the domestic interest rates with the foreign exchange fluctuation, i.e., it represents the domestic interest rate in American dollars, in order to establish the present value of the security.
Replacing the equation (4) in equation (3):
11 It is possible to find in books The equation (5) defines the present value of the security. The risk factors of a financial instrument, generally speaking, are the parameters that influence in the calculation of a present value of a financial instrument. In this case, the risk factors are ( )
. The next step is to identify the relation between these risk factors and the security value. The fluctuation of the present value of the security ( ) VP in relation to the present value when the parameters are changed according to the scenario ( )
, is given by:
Replacing VP and α VP in the second part of the equation (6) by the equation (5) and simplify:
Therefore, one long position on a foreign exchange security with credit risk BBB is separated into the following risk factors 12 : one long position on foreign currency; one short position in foreign exchange coupon; and one short position on credit risk BBB. In order to calculate the value of the security using linear estimation, the following equation is used: Using equation (5) ), using the default probability, the security will have two likely results: it will not be paid (probability of default p) or it will be paid (probability of default ( )
). In practice, it will be assumed zero return of the loan in case of default. Therefore, ( ) ( )
Where: p = default probability; Two scenarios were applied to this security: spot value of foreign currency unit ranging between 1 and 5 Reais, with 25 cents intervals; foreign exchange coupon ranging from 2% to 20%, in intervals of 0,5 %. For the credit risk it was considered the increase and the decrease of credit quality in 1 or 2 levels, using the probabilities given by the Standard & Poor's Table. Considering all possible combinations of these scenarios, 1,530 scenarios were tested.
It is important to notice that in the process of building this scenario there was no concern with the economical reasonability. Simply, it aims at evaluating if, when using different stress scenarios, disregarding the consistency of the used scenario, the results obtained by full valuation (equation 5) are equivalent to those obtained using the risk factors (equation 8).
Even using these scenarios with fluctuations much higher than the stress scenarios normally used, the outcomes obtained show that in 87,8% of the generated scenarios, the
According to the non-arbitrary hypothesis, a financial instrument with credit risk must have return equivalent to a financial instrument without credit risk of future value equal to ( ) In another test performed with a foreign currency future, applying the same methodology and the same scenarios, with the exception of the credit risk, and including the scenarios for the risk free interest rate, beginning at 15% and ranging between 5% and 29%, in intervals of 2 points, totaling 3,978 scenarios, the error using linear estimation by risk factors instead of the theoretical value equation, in 96.5% of the generated scenarios, the error ranged between + or -10%.
Therefore, according to the results obtained, the separation of linear financial instruments into their risk factors simplifies significantly the number of information and calculations necessary. The error caused by this simplification is within the proposed error margin, meaning that it should be an acceptable alternative for the definition of a set of information on linear instruments to be collected by the supervisor.
Non-Linear Financial Instruments
Generally, for the non-linear instruments, the management risk systems, RiskMetrics TM , for example, uses greeks. The greeks are derivatives of the price of an option in relation to its risk factors, representing how the price of an option would react due to infinitesimal fluctuations on its risk factors. The estimate fluctuation of the price of a european buy option using greeks is given by the following equation:
Where:
The following study aims at determining if the representation of the positions in options using greeks is strong enough for the supervisor. Collecting information on non-linear instruments in this way enables the application of the stress test, which is considered to be adequate and one can also obtain results within the limits indicated by the research.
In order to evaluate the significance of the error caused by the use of greeks and if it is acceptable, a European buy option of foreign currency is used, with the following parameters: 
Where: 0 = initial value of a parameter or price; α = value of the parameter or price in the scenarioα .
The scenarios were the same scenarios applied to the linear instruments: spot value of foreign currency unit ranging between 1 and 5 Reais; interest rate free of risk, beginning at 15% and ranging between 5% and 29%, in intervals of 2%; foreign exchange coupon ranging from 2% to 20%, in intervals of 0,5 %. Scenarios for the volatility were also included (ranging from 5% to 50%, in intervals of 5%). Considering all the combinations among them, 39,780 scenarios were created.
The results of the simulation demonstrated that the error due to the comparison between the calculation performed using greeks instead of the Black-Scholes equation, were within the + or -10% margin, which would be considered acceptable according to the study, in only 14,1% of the scenarios.
It is important to notice that the results of this simulation can be extended to other options with other values of S and X, since the proportion between the S and X of the simulated scenarios is kept. The collection of information on non-linear financial instruments using greeks produces highly unsatisfactory results, as the collected data does not enable the supervisor to have confidence that the obtained result really represents the effect that would occur in a financial institution.
One alternative to be explored for the collection of data on non-linear financial instruments is transforming all the positions in options in European plain vanilla options 14 . In order to adopt this alternative it is necessary to verify theoretically, in which situations this alternative is applicable and which limitations should be considered.
The options that are not European plain vanilla options can be divided into two groups: the American options (plain vanilla) and the exotic options. The American options generally are priced using binomial trees. Nonetheless, literature on this subject shows 15 that the American call options on shares, which do not pay dividends, should never be exercised before their expiry date, and, therefore, can be priced as European call options. One extension of this theory says that when dividends are paid before the expiry date on an American call option, the ideal choice is only exercise it just before the last dividends payment. This led some theorists 16 to suggest a pricing procedure that make use of this characteristic. Basically, it is necessary to calculate the price for two European call options: one expiring along with the American option and the other expiring just before the payment of the last dividend. The price of an American option will be the greater of these 2 values. Yet according to the literature, the error generated using this method is 1,48%
17 .
The American options that do not pay dividends nor pay discreet dividends at expected dates can be priced as they were European options, having observed the rule contained in the last paragraph.
Remain a pending solution the American options that pay dividends continuously. It would be the case of an option on foreign currency, for example. In this case the foreign exchange coupon is considered as a dividend of the underlying asset. If demonstrated that the fluctuation of the price of an American option that pays dividends continuously in different scenarios is near to the fluctuation of a European option with the same scenarios, then they could be reported as European options.
In order to evaluate this possibility, a study was conducted with eight American options with different expiring dates and with the same parameters: S=3, cc=10%, r=20%, σ=30%, X=3. The theoretical prices of these options at the initial moment, using binomial trees and Black-Scholes were: The extreme values of the applied scenarios are detailed in the table bellow. However, each one of them was divided in smaller intervals as described in the other scenarios applied. All combinations among scenarios resulted in 2,160 scenarios for each option. 
Scenarios
According to the results of the simulations performed, the error caused by treating American options as European options is within the error margin accepted by the study (±10%) only for options with expiring date up to 1 year. Nevertheless, despite the results have shown to be acceptable only for the options up to 1 year, they are sufficient for accepting the presentation of American options as European, because the maturity structure of options traded in Brazil is extremely short, up to 1 year.
A short maturity structure is not an exclusive characteristic of the Brazilian market. According to Carvalho (2003) , for example, the longest American option traded in England has an expiration period of less than 1 year.
Yet remain the exotic options. An exotic option is one of the denominations given to options that are not plain vanilla or standardized. In this category are included the over-thecounter options, developed for addressing specific necessities of each client, and the flexible options, traded in stock exchanges, with some standardized characteristics and other characteristics open to negotiation, as, for example, the exercise price, the maturity period or the kinds of barriers.
There is an enormous diversity of exotic options and frequently new kinds of exotic options are created. The most known are: barrier options, dual strike options, lookback options, Asian options and compound options 18 .
In most of the cases, there is no analytical solution for the evaluation of exotic options. For these options, the numerical procedures presented by Hull (2001) are used, mainly binomial trees and Monte Carlo simulation.
Despite the difficulties in pricing, in some cases it is possible to find analytical solutions. It is the case, for example, of the exotic options with simple barrier -in this kind of option the barrier is touched in the expiring date, the payoff is limited to the difference between the exercise price and the barrier price. It is possible to build a portfolio of European options that reproduce the cash flow of this exotic option. For example, a long position in a call option with a single barrier is equivalent to the buying of a plain vanilla call, with the same exercise price of the exotic option and the selling of a call option plain vanilla, when the exercise price is equal to the barrier. An evolution of this idea, known as static reproduction of options, presented by Derman et al. (1994) , consists, basically, in finding a portfolio of plain vanilla options whose value across a frontier is equivalent to the value of the exotic option in the same frontier, due to the fact that if two portfolios have the same value in the same frontier, they will have the same value in all points inside this frontier 19 , enabling, therefore, the pricing or hedging of an exotic option.
One critic to this kind of methodology is that the options necessary to the replication are not always available in the market. This critic is relevant if the methodology is being used in order to hedge one position, but, as the objective of this study is to calculate the "theoretical value" of the option, this critic loses relevance. Derman et al. (1994) demonstrate an application of this methodology for a knock up-andout option, but affirm that it can be extended to other kinds of options, as, for example, dualstrike-options, interest rate options, foreign currency options or to options with more than one underlying asset.
Other authors, more than only looking for means of replicating statically other types of options, searched for alternatives in order to solve some static replication problems: Carr et al.
(1998) and Carr and Chou (1997) present an alternative approach for the static replication and how to proceed with different types of exotic options. Liljefors (2001) proposes an alternative for the static replication under dynamical market conditions using optimization techniques. Sbuelz (2000) presents static replication for two barrier options. Ilhan and Sircar (2003) aimed at optimizing the hedge of exotic options using a combination of static replication and dynamic replication. All those works, nevertheless, aimed at the same objective: finding a portfolio basically composed by plain vanilla options or "simple" instruments that represent the same payoff of an exotic option.
Theoretically, this technique, when reducing an exotic option to a portfolio of plain vanilla European options enables these options to be included in the proposed report. Nonetheless, it is necessary to assess the quality of the obtained results with this technique.
Testing a knock up-and-out option -in this type of option if the underlying asset price raises above a pre-established value (barrier), the option expires -this methodology presents satisfactory results for fluctuations in the underlying asset, nevertheless, when all the parameters fluctuate at the same time, as, for example, interest rate and volatility, the results do not meet the proposed quality standard.
The methodology proposed by Derma et al. (1994) is acceptable only for stress scenarios for the underlying asset. Although changes proposed by other authors have not been tested, considering that in Brazilian market, exotic options which require the use of this kind of methodology represents only 0.5% of total derivatives listed on clearing houses, the use of this methodology does not bring big distortions to the results.
Positions in exotic options and in American options can be represented by plain vanilla European options, according to the methodologies described in this study and their limitations. Therefore, the report used for the collection of information on non-linear financial instruments was designed using the methodology explained in the next section 20 .
19 (Hull, 2001 , p. 536-538) 20 We thank Professor Theodore Barnhill for suggesting this approach.
Proposed Information Set
The following sections contain reports that reproduce the proposed information sets for linear and non-linear instruments. The comments on the use of each one and the results of some tests are also presented.
Report For Linear Instruments
As previously established, this document is designed based on data generated on an intermediary stage of the management risk systems where the market value of the linear financial instruments is totaled by risk factor and mapped on to a vertices structure.
The market value of each financial instrument and the identification of risk factors are made according to the same methodology used for foreign currency securities with credit risk.
The number of data to be processed decreases significantly if positions are totaled up according to their risk factors. For example, if an institution has only two positions of the same value and maturity: one long in a foreign currency security with credit risk BBB and other short in dollar future. The final situation would be the following: The risk factors "spot dollar" and "foreign exchange coupon" of the foreign currency security were offset by the risk factors of the dollar future, remaining only a short position in credit risk and a short position in risk free interest rate.
The mapping in vertices can be made according to different methodologies. Nevertheless, an option was made for the linear mapping, because it is more intuitive, easily implemented and because it reacts better to the other methodologies when there are extreme fluctuations in volatilities and correlations 21 .
The report for the collection of information on linear financial instruments will have the following feature: 
VERTICES ( weekdays)
OBS: the gray lines are due to the fact that for spot prices there are information only for the vertex 1 day.
Finally, positions held in shares can be reported individually or be transformed into number equivalent to stock exchange indexes through the beta of the CAPM. The risk credit ratings must be standardized according to a scale defined by the supervisor in order to make all of them comparable 22 , and the risk factors to be informed must also be chosen by the supervisor amongst the most relevant to the financial system.
How to use this information
The use of this information follows basically the same structure used by a security described by equation 
Evaluation of the Results obtained with this information.
In order to evaluate if the results obtained using only information of the proposed document meets the defined criteria, i.e., error not bigger than ±10%, two portfolios were tested. The first portfolio represents all the linear financial instruments, assets or liabilities existing in the Brazilian financial system -BFS 23 In the process of building the report that presents the risk factors mapped on to vertices, the values classified as cash, fixed assets and demand deposits are not directly influenced by market risk fluctuations or credit risk, and therefore, they are not included. The net equity is indirectly influenced by the reevaluation of the various positions; therefore, it won't be included in the map either. The final report on risk factors mapped on to vertices of the BFS is the following: 
RISK FACTORS VERTICES (weekdays)
The scenarios to be applied are based in the major fluctuations of the following risk factors: spot dollar, Selic interest rate, Bovespa Index and the yield curve in the last 10 years in the Brazilian market. For the dollar coupon, the major fluctuations in the last 5 years are considered and, for credit risk, the downgrade of two levels is considered 24 . 486 scenarios were built, representing all the possible combinations amongst the following values for each risk factor: The results obtained show that, for the adopted portfolio, only in 9 scenarios the error would raise above the limit accepted by the study. And, even in those cases, the error would not reach -15%, demonstrating that the map for the linear instruments, considering the example, would present satisfactory results. This portfolio can be divided into 3 risk factors: dollar spot, dollar coupon, and fixed interest rates. Applying the same scenarios described in the previous example, 27 scenarios were built using the major positive and negative fluctuations verified in the last few years. Two errors were calculated: in relation to the adjustment and in relation to the future value of the portfolio.
In 4 of the 27 scenarios the adjustment error would be higher than the error margin considered acceptable by the study. However, the future value error would never be significant. The major adjustment error (74.9%) is due to the fact that the fluctuation of the future value, used as basis for the adjustment calculation, is very small. In these cases, a small difference between the theoretical fluctuation and the projected fluctuation can result in a significant percentage difference amongst the adjustments, despite the fact that the future values are very close. In the other cases, in spite of the fact that the adjustment error is higher than the accepted by the study, it was never higher than 20%.
In other words, the proposed report on linear instruments grouped by risk factors and vertices presented a satisfactory performance even in extreme scenarios, as the scenarios verified in Brazil in the last few years, both for the portfolio that represents the BFS and for the portfolio that represents all the futures listed on BM&F.
Report For Non-Linear Instruments
According to the discussion presented initially, the document to be evaluated for non-linear financial instruments will be based in the hypothesis that all options can be summarized in European options' portfolio. In case of financial instruments with embedded options, the instruments were separated into two positions: one in a linear instrument and other in a nonlinear instrument. Each one reported in the respective report.
After the exotic options have been transformed into plain vanilla options' portfolios and the American options have been converted into European options, according to the presented methodologies, all the plain vanilla European options can be grouped according to their underlying assets.
For each plain vanilla European option, call or put, with a different underlying asset, a report will be filled out. For this purpose, it is necessary to know the quantity -in underlying assets units, which generally is represented by the notional, multiplied by the number of options -, the exercising price and the expiring date. Moreover, the percentage distance (D%) between the asset price and the exercise price must be calculated for each one of them:
Having all these information, the quantities are linearly mapped on to the report, firstly according to the expiring date and then according to the percentage distance between the exercise price and the spot price. Therefore, each option will be distributed into 4 cells of the report. Then, in each cell the quantities are included. Therefore, they are informed in the report. 
How to use this information
In order to use the non-linear instruments' report, the first stage is to price the report. For this purpose, the Black-Scholes equation is used. Each cell presents the price of an option, calculated for one underlying asset unit, considering the period until the maturity and the percentage distance (D%) between the price of the underlying asset and the exercise price converted again into exercise price. Other required parameters -spot price, volatility and dividends -are collected by the supervisor in the market. Therefore, the report price is: 
Evaluation of the Results obtained with this information.
In order to assess if the results obtained using only the information contained in the proposed report meet the requirement of error less or equal to ± 10% in relation to the results obtained by the full valuation method, two tests were performed: one using some options strategies, in order to verify if the risk inherent to each option is properly captured by the proposed document and other assessing the foreign exchange options portfolio listed on the BM&F in 01/23/2004.
The tests were performed using three kinds of strategies: box, butterfly and spread. For each one the biggest fluctuations verified in the last few years in the Brazilian markets were used. In all performed tests the comparison between the value of the options portfolio in each strategy priced using the Black-Scholes equation and the value of the portfolio obtained using the proposed report was not higher than + or -2%.
The BM&F portfolio on 01/23/2004 25 comprehended 100 call options and 15 put options, all European plain vanilla. The target was to verify if the fluctuation, in different stress scenarios, estimated based on the report will be close enough of the fluctuation of the portfolio value when the value of each option is recalculated individually using the BlackScholes equation. The scenarios representing the major fluctuations verified in the last few years in the Brazilian market for each risk factor were applied to the portfolio and to the information contained in the proposed report. 81 scenarios results were evaluated. In none of them the error was higher than the accepted by the study. Therefore, for this portfolio, the results are considered satisfactory. Therefore, the proposed document for the collection of information on non-linear financial instruments captured adequately the risks inherent to the options strategies and the risks of the options portfolio listed on the BM&F, even in extremes scenarios, as those occurred in Brazil in the last few years.
Conclusions
Considering the increasing use of derivatives by financial institutions, to the point that they became one of the major revenue sources, the difficulties that this fact has brought to the assessment of the risk in the financial institutions, once the effects of the derivatives on the institution are not transparent to supervisors and to market analysts. Taking into consideration the need of the banking supervisor, in the monitoring financial system activity, to have comparable risk measures in order to distinguish institutions or assess which institutions, given a scenario, could present problems. Hence, an instrument for the collection of information on risks incurred by financial institutions that enable supervisors to perform this task was evaluated.
Analyzing the information and reports to be collected, the study aimed at choosing, within the risk management systems, which data would be necessary and how they are usually treated, with the purpose of not imposing new costs to the financial institutions.
For the linear financial instruments, the separation into risk factors and the aggregation in maturity vertices showed to be a consistent alternative, capable of presenting satisfactory results even in major price and other market fluctuations parameters scenarios.
For the non-linear financial instruments, the use of greeks hasn't shown to be adequate when extreme fluctuations scenarios were applied. This is due to the fact that they represent only the effect of infinitesimal fluctuations of each risk factor in the price of a financial instrument and not fluctuations in stress situations.
As an alternative, the possibility of representing all kinds of existing options by European options or European options portfolios, without producing a significant error was assessed. For most options, alternatives were found in literature meeting this hypothesis. But, in both cases, this proposal presented some limitations.
American options can be represented by a European option when it does not pay dividends or pay discreet dividends at expected dates. Nevertheless, when representing American options with continuous dividends by a European option, the results were satisfactory only for those with maturity date of less than one year. But, according to stock exchange and clearing houses' data, the derivatives market in Brazil, mainly the options market, presents maturity dates of less than one year, enabling, therefore, the use of this simplification. This statement is also valid for other countries, as England, for example.
It is also important to have in mind that, in these tests, we used scenarios more severe than those that happened in the last 10 years in Brazil, when of the Russian, Asian, Brazilian and Argentina crises. If the country where this model will be applied has a smaller historical variation when compared to Brazil, it will be possible to use the above simplification for longer maturity options.
In the case of exotic options, the exotic option with simple barrier can be represented by an European plain vanilla options portfolio. In the other case, the results were satisfactory when only the underlying asset price fluctuates. This is due to the characteristics of the methodology chosen for transforming exotic options in European plain vanilla options portfolios. This problem is minimized by the fact that this methodology would be applied to only 0.5% of the financial volume of derivatives in Brazil. Moreover, this article mentions methodological alternatives that could be tested.
In all tests performed, both reports for linear and non-linear financial instruments presented results within the error margin established as acceptable comparing to the calculations performed according to the full valuation method. Furthermore, the report for non-linear financial instruments showed to be capable of capturing the risk of various strategy options.
In this work, the collection of information on market risk and credit risk was assessed. Nevertheless, there are other risks that should be considered, such as liquidity risk. An alternative would be to include in each risk factor the information of the underlying asset liquidity (high, medium and low, for example).
The proposed documents do not involve the adoption of sophisticated systems by the supervisory authorities and at the same time enables the measurement of the same risk for all financial institutions, using the same methodology, or the application of the same stress scenario, making results comparable with an acceptable accuracy level.
It must be clear that it is not up to the supervisor to manage the risks of the supervised banks, but simply to know the risk profile of each institution and monitoring the risk volume each one is incurring in relation to its capital, for example. Therefore, the proposed system should accept an error margin where the results enable knowing the institution, despite the fact that they are not precise.
Finally, in this article, the focus was bank supervision, but this approach could be useful for others, such as risk managers, financial institutions or academicians. This approach can be helpful in building risk management models as it can be used as an input in such models. 
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